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(54) SEMICONDUCTOR ACCELERATION SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compact 
semiconductor acceleration sensor with high reliability 
for making it unnecessary to set any wire bonding 
process, and for easily forming protrusion for limiting the 
displacement of a weight part. 

SOLUTION: In this semiconductor acceleration sensor 
having stoppers 2 and 3 connected with a 
semiconductor acceleration sensor chip 1 for 
suppressing the excessive displacement of a weight part 
5, a glass substrate with metallic wires having one or 
more metallic wires 19 whose edge parts are exposed to 
a first main surface and a second main surface in a 
direction orthogonally crossing the main surface is used 
for the stopper 2 or 3. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The weight section displaced at the time of acceleration, and the supporter which was 
connected with this weight section and which bends and supports the section and this bending 
section, In the semi-conductor acceleration sensor which has the stopper which is joined to the 
semi-conductor acceleration sensor chip which detects acceleration with the variation rate of 
said weight section in this bending section, and this semi-conductor acceleration sensor chip, 
and controls too much variation rate of said weight section the main front face — receiving — 
the [ the abbreviation rectangular cross direction and ] — the [ 1 main front face and ] — the 
semi-conductor acceleration sensor characterized by using for said stopper the glass substrate 
containing a metal wire which has 1 or two or more metal wires which an edge exposes to 2 main 
front face. 

[Claim 2] The semi-conductor acceleration sensor according to claim 1 characterized by having 
carried out the pressure welding to the outcrop of a metal wire, and the polar zone of a semi- 
conductor acceleration sensor chip, and using said metal wire as lead wire in said glass substrate 
containing a metal wire. 

[Claim 3] The semi-conductor acceleration sensor according to claim 2 characterized by having 
removed the edge of the metal wire of said glass substrate containing a metal wire so that it 
might become predetermined die length, having formed the metal metallizing side in this removal 
section, and carrying out a pressure welding to this metal metallizing side and the polar zone of a 
semi-conductor acceleration sensor chip. 

[Claim 4] The semi-conductor acceleration sensor according to claim 2 characterized by having 
removed the edge of the metal wire of said glass substrate containing a metal wire so that it 
might become predetermined die length, having formed the stud bump in this removal section, 
and carrying out a pressure welding to this stud bump and the polar zone of a semi-conductor 
acceleration sensor chip. 

[Claim 5] The semi-conductor acceleration sensor according to claim 1 to 4 characterized by 
using said metal wire which removed the glass of the periphery which contains a metal wire in 
said some of glass substrates containing a metal wire, formed the crevice, and was projected in 
this crevice as the height which controls too much variation rate of the weight section. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 



file://C:¥Documents and Settings¥oonishi¥My Documents¥JPOEn¥JP-A-2001-1 ... 2007/08/31 



■ JP-A-2001 -160626 



3/9 v 



damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semi-conductor acceleration sensor which 

detects acceleration. 

[0002] 

[Description of the Prior Art] The conventional example of a semi-conductor acceleration 
sensor is explained based on drawing 6 and drawin g 7 . In addition, as a semi-conductor 
acceleration sensor, the acceleration detection method by the piezoresistance is mentioned as 
an example, and is explained. Drawing 6 is the sectional view of a semi-conductor acceleration 
sensor, and drawing 7 is the plan of a semi-conductor acceleration sensor, and shows the top- 
face structure of the chip section 1 which serves as the body section of a semi-conductor 
acceleration sensor especially. It bends in the chip section 1 with the weight section 5, and the 
section 4 is formed in it. The weight section 5 is a mass object for acceleration detection, and is 
supported by the bending section 4. From chip section 1 inferior surface of tongue, of alkali 
anisotropic etching, these are formed by the thing which is the closing-in configuration of the 
bending section 4 and for which the weight section 5 circumference is made to penetrate and 
the slit 10 near the character of KO is formed while forming. Since the weight section 5 is 
formed by anisotropic etching, the cross-section configuration serves as a trapezoid. Moreover, 
a piezoresistance 6 is formed on the bending section 4, in the conventional example, the two 
bending sections 4 are formed in parallel mutually, and two pieces and a total of four 
piezoresistances 6 are respectively formed in each bending section 4. With wiring 11, the 
piezoresistance 6 is wired so that a bridge circuit may be constituted. The change in resistance 
of the piezoresistance 6 when receiving acceleration is outputted as an electrical signal by this 
bridge circuit. Wiring 1 1 is connected with the aluminum wiring 13 through the contact section 
12, and the aluminum wiring 13 is connected to the pad 14 for wirebonding. Bonding connection 
of the external terminal further for this pad 14, and the object for current supply and an 
electrical signal output is made with a wire 7. 

[0003] Here, the up glass stopper 2 and the lower glass stopper 3 in drawin g 6 are equipped with 
the duty which restricts the variation rate of the weight section 5 and prevents destruction of 
the bending section 4, when it is respectively joined to chip section 1 top face and an inferior 
surface of tongue by anode plate junction and excessive acceleration arises. 
[0004] Besides, the crevice for the section glass stopper 2 and the lower glass stopper 3 to 
secure the displacement (rocking) space of the weight section 5 is formed by etching, 
sandblasting processing, etc. Thus, even when form space (air gap), it is made to perform air 
damping under an atmospheric pressure, the acceleration sensor (a piezoresistance 6, the 
bending section 4, weight section 5) of the chip section 1 is changed into a sealing condition and 
excessive acceleration is received, the variation rate of the weight section 5 in the narrow space 
was controlled, and destruction of the chip section 1 is prevented. Here, the depth and the 
configuration of a crevice of the up glass stopper 2 and the lower glass stopper 3 are set up so 
that the frequency characteristics of a semi-conductor acceleration sensor may become the 
optimal using the air damping effectiveness of the weight section 5. Moreover, since a variation 
rate is prevented more than fixed [ of the weight section 5 ], projection 8 may be formed in this 
crevice. Actuation of acceleration detection is explained below. If acceleration alpha joins the 
perpendicular direction of the chip section 1, force F=malpha (m: mass) will occur in the weight 
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section 5, and the weight section 5 will displace. It bends according to this force F, the section 4 
bends, distortion occurs on a front face, and the resistance of a piezoresistance 6 changes with 
these distortion. Two piezoresistances 6 are wired so that a bridge circuit may be constituted, 
while they are respectively formed in the bending section 4 of a pair. The change in resistance of 
a piezoresistance 6 is outputted as an electrical signal by this bridge circuit. 
[0005] 

[Problem(s) to be Solved by the Invention] However, through this pad 14, bonding connection of 
the object for current supply and the external terminal for an electrical signal output must be 
made with a wire 7, and the size of a semi-conductor acceleration sensor may become large, and 
it may be bent by the configuration of the conventional semi-conductor acceleration sensor by 
vibration at the time of wirebonding, and the section 4 may break with it. The projection 8 which 
furthermore restricts the variation rate of the weight section 5 also has the problem of having to 
form separately. 

[0006] This invention is what was made in view of the above-mentioned reason, and the place 
made into the purpose also has the projection which restricts the variation rate of the weight 
section in forming easily and offering the semi-conductor acceleration sensor by which it is high 
and a miniaturization can plan dependability while making a wirebonding process unnecessary. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention 
according to claim 1 The weight section displaced at the time of acceleration, and the supporter 
which was connected with this weight section and which bends and supports the section and 
this bending section, In the semi-conductor acceleration sensor which has the stopper which is 
joined to the semi-conductor acceleration sensor chip which detects acceleration with the 
variation rate of said weight section in this bending section, and this semi-conductor 
acceleration sensor chip, and controls too much variation rate of said weight section It is 
characterized by using for said stopper the glass substrate containing a metal wire which has 1 
or two or more metal wires which an edge exposes to the abbreviation rectangular cross 
direction and the 1st Lord front face, and the 2nd Lord front face to the main front face. 
[0008] Invention according to claim 2 is characterized by having carried out the pressure welding 
to the outcrop of a metal wire, and the polar zone of a semi-conductor acceleration sensor chip, 
and using said metal wire as lead wire in said glass substrate containing a metal wire in a semi- 
conductor acceleration sensor according to claim 1 . 

[0009] In a semi-conductor acceleration sensor according to claim 2, invention according to 
claim 3 removes the edge of the metal wire of said glass substrate containing a metal wire so 
that it may become predetermined die length, it forms a metal metallizing side in this removal 
section, and is characterized by carrying out a pressure welding to this metal metallizing side and 
the polar zone of a semi-conductor acceleration sensor chip. 

[0010] In a semi-conductor acceleration sensor according to claim 2, invention according to 
claim 4 removes the edge of the metal wire of said glass substrate containing a metal wire so 
that it may become predetermined die length, it forms a stud bump in this removal section, and is 
characterized by carrying out a pressure welding to this stud bump and the polar zone of a semi- 
conductor acceleration sensor chip. 

[001 1] In a semi-conductor acceleration sensor according to claim 1 to 4, invention according to 
claim 5 removes the glass of the periphery which contains a metal wire in said some of glass 
substrates containing a metal wire, forms a crevice, and is characterized by using said metal wire 
projected in this crevice as the height which controls too much variation rate of the weight 
section. 
[0012] 

[Embodiment of the Invention] Hereafter, the semi-conductor acceleration sensor concerning 
the gestalt of operation of this invention is explained based on drawin g 1 thru/or drawing 6 . 
[0013] Drawin g 1 and drawin g 2 are drawings showing the semi-conductor acceleration sensor of 
the gestalt of operation of the 1st of this invention, drawin g 1 is drawing showing the cross- 
section structure of a semi-conductor acceleration sensor, and drawin g 2 shows the top-face 
structure of the chip section 1 used as the body section of a semi-conductor acceleration 
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sensor. Although a basic configuration and actuation are the same as that of the conventional 
example, configurations differ as follows. In addition, it becomes drawing which reversed the 
upper and lower sides to the conventional example due to the configuration of being shown 
below. n 

[0014] The glass containing a metal wire is used for the up glass stopper 2 here. The movable 
metal ion contains this glass substrate containing a metal wire so that anode plate junction may 
be possible, while it is carrying out the internal organs of the high-melting metal wire. There is 
SD2-WIN (trademark) for example, by Hoya Corp. in this glass containing a metal wire. In this 
invention, a metal wire carries out slice processing for the glass containing a metal wire so that 
an edge may be exposed to the abbreviation rectangular cross direction and the 1 st Lord front 
face, and the 2nd Lord front face to the main front face, and it uses as a glass substrate 
containing a metal wire. Moreover, as an ingredient of a metal wire, a tungsten (melting point of 
2610 degrees C), molybdenum (3387 degrees C), etc. are used. Suppose that this glass substrate 
containing a metal wire is only called a glass substrate below. 

[0015] A location is doubled so that the edge of the pad 14 connected with the external terminal 
by the conventional wirebonding of the chip section 1 and the metal wire 1 9 exposed to the glass 
substrate front face may carry out a pressure welding, and anode plate junction of the aluminum 
thin film 9 for glass junction of chip section 1 front face is carried out. Thereby, a pad 14 and a 
metal wire 1 9 are made for electrical installation. Moreover, the external connection electrode 
pad 20 is formed in the end (field of the side linked to a package) which will be accepted metal 
wire 1 9 by the spatter or plating. In addition, the bump on a projection is sufficient as this 
external connection electrode pad 20. Moreover, when it connects with a package, the dummy 
pad is formed in another part of the up glass stopper 2 so that it may not incline. 
[0016] Thus, since the glass containing a metal wire is used for the up glass stopper 2 and it was 
made to carry out the pressure welding of an internal metal wire 19 and an internal pad 14, while 
a metal wire 19 turns into lead wire for external connection and wire bond becomes unnecessary, 
the effectiveness that the component-side products to a package are reduced is done so. 
Drawin g 3 is drawing showing the cross-section structure of the semi-conductor acceleration 
sensor of the gestalt of operation of the 2nd of this invention. Here, sandblasting processing etc. 
removes the glass of the periphery containing the metal wire 19 of a glass substrate, a crevice is 
formed, and this is used as the up glass stopper 2 and a lower glass stopper 3. Since it is the 
high degree of hardness of a metal wire 1 9, a metal wire 1 9 projects and remains in the position 
of a crevice, without deleting almost. This projected metal wire serves as a projection (8) of the 
conventional example which restricts the variation rate of the weight section 5. In order to tune 
height 19a of the lobe of this metal wire 19 finely, before removing a glass substrate by 
sandblasting processing, a part of tip of a metal wire 1 9 may be etched with a ferric chloride 
solution etc. In addition, the depth of a crevice is 10 micrometers in divisor, and height 19a of 
the lobe of a metal wire 19 is adjusted so that it may become low several micrometers - about a 
little less than 10 micrometers from the depth of this crevice. 

[0017] Thus, since sandblasting processing etc. removes the glass of the periphery containing 
the metal wire 19 of a glass substrate, a crevice is formed and this was used as the up glass 
stopper 2 and a lower glass stopper 3, the projection (8) of the conventional example which 
restricts the variation rate of the weight section 5 easily is realized, and the effectiveness that 
breakage of the bending section 4 can be prevented is done so. 

[0018] Drawin g 4 is drawing showing the structure of the polar zone at the time of using a metal 
wire 19 as lead wire in the gestalt of the 1st operation as a semi-conductor acceleration sensor 
of the gestalt of operation of the 3rd of this invention. Several micrometers to about 10 
micrometers etching is performed, and the lower layer metal metallizing side 21 is formed in this 
etching section so that the metal wire 19 of a glass substrate may serve as predetermined die 
length. The ingredient is Ti, Cr, nickel, etc. Next, as an upper metal metallizing side 22, Au or Pt 
is formed by the spatter or plating. The thickness of the upper metallizing side 22 is good on for 
example, several thousands of A - micrometer level, the pad 14 of the besides layer metallizing 
side 23 and chip section 1 front face — anode plate junction — a pressure welding — or 
diffused junction (Au-AL diffusion) is carried out, and electrical installation is performed. 
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[0019] Thus, since it etches so that the metal wire 19 of a glass substrate may serve as 
predetermined die length, and the metal metallizing side (21 22) was formed in the removal 
section, the effectiveness that the dependability of the electrical installation of a metal wire 19 
and a pad 14 improves is done so. 

[0020] Drawing 5 is drawing showing the structure of the polar zone at the time of using a metal 
wire 19 as lead wire in the gestalt of the 1st operation as a semi-conductor acceleration sensor 
of the gestalt of operation of the 4th of this invention. Several micrometers to about 10 
micrometers etching is performed, and the lower layer metal metallizing side 21 is formed in this 
etching section so that the metal wire 1 9 of a glass substrate may serve as predetermined die 
length. The ingredient is Ti, Cr, nickel, etc. Next, on this, the stud bump 23 of Au is formed by Au 
wire bonder. By the load to which the pad 14 of upper part [ of this stud bump 23 ] and chip 
section 1 front face is impressed at the time of anode plate junction, the stud bump 23 is 
transformed (it spreads inside the metal wire 19 removal section like), and sticking by pressure 
or diffusion association (Au~AL diffusion) performs electrical installation. 
[0021] Thus, since it etches so that the metal wire 19 of a glass substrate may serve as 
predetermined die length, and the stud bump 23 was formed in the removal section, the 
effectiveness that the dependability of the electrical installation of a metal wire 19 and a pad 14 
improves with an easy configuration is done so. 

[0022] Although the acceleration detection method by the piezoresistance was mentioned as the 

example as a gestalt of operation above, it does not limit to this method. 

[0023] 

[Effect of the Invention] The weight section which is displaced like **** at the time of 
acceleration according to invention of this invention according to claim 1 , The supporter which 
was connected with this weight section and which bends and supports the section and this 
bending section, and the semi-conductor acceleration sensor chip which detects acceleration 
with the variation rate of said weight section in this bending section, In the semi-conductor 
acceleration sensor which has the stopper which is joined to this semi-conductor acceleration 
sensor chip, and controls too much variation rate of said weight section Since the glass 
substrate containing a metal wire which has 1 or two or more metal wires which an edge exposes 
to the abbreviation rectangular cross direction and the 1 st Lord front face, and the 2nd Lord 
front face to the main front face was used for said stopper While making the wirebonding 
process unnecessary, the projection which restricts the variation rate of the weight section was 
also able to be formed easily, and was able to offer the semi-conductor acceleration sensor by 
which it is high and a miniaturization can plan dependability. 

[0024] In invention according to claim 2, in said glass substrate containing a metal wire, since the 
pressure welding was carried out to the outcrop of a metal wire, and the polar zone of a semi- 
conductor acceleration sensor chip and said metal wire was used as lead wire, while wire bond 
becomes unnecessary, the effectiveness that the component-side products to a package are 
reduced is done so. 

[0025] In invention according to claim 3, since the edge of the metal wire of said glass substrate 
containing a metal wire was removed so that it might become predetermined die length, the 
metal metallizing side was formed in this removal section and the pressure welding was carried 
out to this metal metallizing side and the polar zone of a semi-conductor acceleration sensor 
chip, the effectiveness that the dependability of a semi-conductor acceleration sensor chip, a 
metal wire, and electrical installation improves is done so. 

[0026] In invention according to claim 4, since the edge of the metal wire of said glass substrate 
containing a metal wire was removed so that it might become predetermined die length, the stud 
bump was formed in this removal section and the pressure welding was carried out to this stud 
bump and the polar zone of a semi-conductor acceleration sensor chip, the effectiveness that 
the dependability of a semi-conductor acceleration sensor chip, a metal wire, and electrical 
installation improves easily is done so. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the semi-conductor acceleration sensor of the 
gestalt of operation of the 1st of this invention. 

[Drawing 2 ] It is the plan showing the semi-conductor acceleration sensor of the gestalt of 
operation of the 1st of this invention. 

[Drawing 3] It is the sectional view showing the semi-conductor acceleration sensor of the 
gestalt of operation of the 2nd of this invention. 

[Drawin g 4] It is the sectional view showing the polar zone of the semi-conductor acceleration 
sensor of the gestalt of operation of the 3rd of this invention. 

[Drawin g 5] It is the sectional view showing the polar zone of the semi-conductor acceleration 
sensor of the gestalt of operation of the 4th of this invention. 

[ Drawin g 6] It is the sectional view of the conventional semi-conductor acceleration sensor. 
[Drawing 7] It is the plan of the conventional semi-conductor acceleration sensor. 
[Description of Notations] 

1 Semi-conductor Acceleration Sensor (Chip Section) 

2 Up Glass Stopper 

3 Lower Glass Stopper 

4 Bending Section 

5 Weight Section 

6 Piezoresistance 

7 Wire 

8 Projection 

9 Aluminum Thin Film 
14 Pad 

1 9 Metal Wire 

20 External Connection Electrode Pad 

21 Lower Layer Metallizing Side 

22 The Upper Metallizing Side 

23 Stud Bump 
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